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PL RPOSE: To obtain a non-oriented silicon steel sheet combining superior iron 
loss with magnetic flux density and reduced in anisotropy. by forming a hot- 
rolled steel plate with a specific composition in which the total content of 
Si and A/ is limited into the final sheet thickness by means of a single cold 
rolling at a specific draft and then by applying annealing to the above. 

CONSTITUTION: A steel having a composition consisting of ^0.010% C. ^1.5% 
(Si *-A/). ^1.0% Mn, ^0.200% P, and the balance Fe with inevitable impurities 
is refined, cast into a slab by continuous casting, and hot-rolled. After annealing 
at about 650 — 85()'C for ^ 30sec or without annealing, the resulting hot-rolled 
steel plate is formed into the final sheet thickness by means of a single cold 
rolling at 40 — 609h draft, followed by annealing. In this way, the non-oriented 
silicon steel sheet combining low iron loss with high magnetic flux density, 
reduced in anisotropy. and having superior characteristics as an iron core mate- 
rial for rotary equipment can be obtained. 
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PURPOSE: To produce a grain oriented electrical steel sheet which is stably imparted with 
fine flaws, by blowing hard particles in a slurry state together with high-pressure water 
^^^^^ sheet, then classifying the hard particles and reusing the particles. 

CONSTITUTION: Water in a storage tank 10 is increased in pressure by a high-pressure water 
pump II and is fed to a nozzle header 1 in a blast chamber 12, where the high-pressure 
water is sprayed and projected from plural spray nozzles 2 onto the surface of the steel 
sheet S passmg in the chamber. The hard particles replenished from a slurry classifying 
tank 13 are fed in the form of the slurry to an agitator 3. by which the concn thereof is 
ad;usted. The particles are then distributed to plural slurry supplying nozzles 4 and are 
dropped and supplied into the spray water. The hard particles are projected to collide against 
the surface of the stee! sheet S and to impart the fine flaws to said surface. The high-pressure 
water and hard particles are Introduced upon completion of the operation to the tank 13 
where the particles are classified, The worn hard particles are fed together with the water 
to a thickener 16 from which the particles are discharged to the outside of the system. The 
cleaned water is returned to the storage tank 10. The hard particles remaining on the surface 
ol the steel sheet S are removed by the spray from a cleaning water spray nozzle 17 and 
are returned to the classifymg tank 13 so as to be reused. 
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PURPOSE: To accurately harden the cylindrical surface of the liner of a block 
with laser light in a checkered pattern or other pattern, by turning a cylindrical 
light shielding member by a specified pitch in the same direction as radiated 
laser light is rotated or in the reverse direction every time the laser light is 
rotated once. 

CONSTITUTION: The open window 27 of a laser light radiating head 26 is placed 
opposite to the upper part of a region C of a cylinder block 2 to be hardened. 
The head 26 is rotated on the optical axis of laser light L by rotating a rotary 
cylmder 15 so that the laser light L is spirally radiated on the surface 1 of 
the liner of the block 2. Only when the laser light L confronts each light trans- 
mitting part 41 of a light shielding member 40 set at the outside of the head 
26, the light L is radiated on the surface 1 to form a first discontinuous beltlike 
hardened pattern 4. Every time the laser light L is rotated once, the member 
40 IS turned by a pitch corresponding to half of one n-th of the circumference 
m the same direction as the light L is rotated or in the reverse direction by 
uniform spiral relative motion or uniform relative rotation and a second discon- 
tinuous beltlike pattern 5 is formed under the first pattern 4. 
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